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The external thrustbelt of Albania consists of some tectonic zones (Ionian, Kruja and Krasta-Cukali
zones), that are westward overthrust, with a large amplitude (50e100 km), above the Apulian
platform and South Adriatic Basin. The relative movement of the Adriatico-Apulian sub-plate
between, the Euro Asiatic and African plates during from the Mesozoic to the Tertiary period,
mainly controlled the tectonic evolution of the Albanides. The Ionian zone consists of anticline
belts (Berati, Kurveleshi and Cika), that are overthrust toward the west with an amplitude about
20e30 km Their overthrustings was realized through regional sliding evaporitic horizons, which
caused the masking of folded structures in the subthrust, with the perspective plays.
The Kurveleshi anticlinal belt represents a mega-anticlinal with a length of 210 km and a width
of about 20 km, and it is characterized by anticline structures with heterogeneous dimensions,
predominantly those of great dimensions and linear type. The overthrusting of the anticline units
has a local character, and it is more developed in the Kurveleshi anticlinal belt. Its magnitude is
about 8e10 km. As a result of these overthrusts, imbrication and duplex styles are formed, leadind
to the masking of the subthrust complex with structures of large interest (e.g. Delvina, Karbunara,
etc.) where two oil ﬁelds have been dioscovered beneath the Mali Gjere anticline (Delvina oil
ﬁeld) and the Kremenara anticline (Karbunara oil ﬁeld). Backthrust faults phenomena are sec-
ondary and they taken place in the post-collision stage. Generally they are easterward thrust faults
of structural units with an amplitude of 5e10 km. The Kurveleshi anticlinal belt, based on tectonic
features, is divided into two parts: The southern part, from Qafa Sevaster in the north down to
Greece to the south. and northern part, from Qafa Sevaster in the south up to the end of the Patos-
Verbas structure.
In the southern part these features predominate: The anticline structures are large in size, and
overthrust with a large amplitude (8e10 km) westward. The evaporitic diapirs have erupted
through local faults of the anticline structures of the Kurveleshi anticlinal belt (Mali Gjere, Kur-
veleshi and Fterra anticlines). These eruptions (Delvina, Picar-Kapariel-Bashaj, etc.) have helped in
the overthrusting of these structural units. It must be mentioned that the backthrusting is also
affected by the diapir action. Moreover, vertical diapir occur, in the center of the structures like
Navarica. In the northern part, the anticline structures are generally small to medium in size. Only
the Patos-Verbas anticline is larger in size. In the Kurveleshi anticlinal belt the Ballsh and Visoka
oilﬁelds have developed. The eastern ﬂank of the Shushica synclinal belt apears folded, and the
carbonate anticline structures have developed. Existing oil ﬁelds include the Gorisht-Kocul, Cakran-
Moallaj-Kreshpan and Amonica. These oil ﬁelds shoud continue towards the north (under thetroleum University.
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Albania constitutes a key area for the petroleum system study
in the foothills domain, where deformation is still currently
active [1]. Situated on the external border of the Adriatic Sea,
between the Dinarides in the north (Montenegro, etc.) and the
Hellenides in the south (Greece), the Albanides constitute a
segment of the wider Circum-Mediterranean peri-Thethyian
thrust belt (Fig. 1).
In fact, the Albanian foothills correspond to a typical foreland
fold-and-thrust belt, characterized by a west-verging thrust over
the Apulia-Adriatic foreland. Geotectonically, Albania is part of
the peri-Adriatic chain of the Alpine orogenic system. This sys-
tem involves the Albanides-Dinarides-Hellenides and the
Apennines, which are the product of their subduction and
collision history and are presently separated by the Apulian-
Adriatic foreland (Fig. 2) [2e5].
The Albanides-Dinarides-Hellenides are in the east of the
Apulia-Adriatic foreland and characterized by double-vergent
structural architecture caused by the west-verging thrust faults
in the external Albanides.
The Apennines are overthrust in the east above the Apulia-
Adriatic foreland. This eastward migration occurred in the
middle-late Eocene to Pliocene periods [6].
Folds, thrusts and nappes are typical structures recording
contractive in the orogenic belts encircling the Apulia-Adriatic
foreland. Due to the continuous and unpredictable over-
thrusting from the east to the west, there are some tectonic
nappes whose amplitudes are reduced and they move westward
[7,8].2. General information on the Albanides
2.1. Regional geology
Geologically, three main geological units (Fig. 3) can be
distinguished in the Albanides: (i) the autochthonous.
Apulia-Adriatic foreland, (ii) the Albanides orogen that is
divided into the external Albanides, developed in western
Albania on the one hand and the internal Albanides of eastern
Albania on the other hand, and (iii) the peri -Adriatic depression
[7e9].
The authochthonous Apulia-Adriatic foreland (Sazani zone in
Albania) is extended in the Adriatic and Ionian Sea and partly on
shore (Italy, Albania and Greece), mainly under the peri-Adriatic
depression and South Adriatic Basin. It is an autochthonous unit
and it is partly folded and underthrust eastward under the oro-
gen. The Sazani zone is characterized by slope-to-platform car-
bonate facies, with thick sequences of well-bedded rudisto-
bearing Cretaceous biocalcarenites. Wells have locally reached
Jurassic and Triassic dolomites. Unconformable Burdigalian
clastic deposits attest to a relatively late ﬂexural subsidence for
the Sazani zone [1].
The Albanides orogen is divided into two parts.First, there are the internal Albanides with two tectonic
zones: the Korabi (Pelagonia in Greece) and Mirdita (Sub-
pelagonia in Greece), which are characterized by the presence of
magmatism (Upper Jurassic), many folding phases (Upper
Jurassic, Eocene etc.) and total alloctony (Fig. 2). They are
composed of metamorphic sequences on which post-orogenic
tertiary Basins were formed (Korca and Burreli Basins),
following the main phase of Alpine orogeny (Fig. 3) [10].
Second, there are the external Albanides, which include the
following tectonic zones: the Ionian zone (Ionian in Greece), the
Kruja zone (Dalmatian in Montenegro and Gavrovo in Greece)
and the Krassta-Cukali zone (Pindi in Greece and Budva in
Montenegro) (Fig. 1). There is an overthrusting of all tectonic
zones westward, partly masking each-other. The external
Albanides of western Albania form part of the peri-Adriatic
chain. They are derived from the compression of the sedimen-
tary sequence deposited οn the eastern margin of the Apulian
plate and its westward displacement during the Alpine orogeny
phase (Fig. 2). Exploration interest has been mainly focused on
the external Albanides (the Ionian and partially Kruja zones)
[8,11].
Third, the peri Adriatic depression represents the basin be-
tween the external Albanides thrustbelt (Ionian and Kruja zones)
and the Apennines thrust system (Italy) (Fig. 2). The entire
post-carbonate deposition is represented by a terrigenous sedi-
mentation, which in itself is included in the South Adriatic Basin.
This basin overlies the Ionian zone to the southeast and the Kruja
zone to the far west. Thi is a foredeep ﬁlled with thick terrige-
nous syn-ﬂexural (Oligocene ﬂysch) and syn-kinematic
(Neogene molasses) units, that are covered by Quaternary de-
posits. The Serravallian (N12s) and Tortonian (N12t) sandstone-clay
deposits are extended trangressively over the older units (Fig. 2).
The peri Adriatic depression molasses consists of a considerable
number of sandy-clay mega-sequences [12,13].
The tectonic style in Albanides represented by the subduction
of the thinned continental thrust at the margins of the Apulina-
Adriatic plate resulted in a large amount of horizontal shortening
by the formation of the thrust belts [7,14,15]. The Upper Triassic
evaporites formed the main gliding planes for overthrusting. The
mountain front and fold belts in the external Albanides comprise
the main features of a thrust system, including westward
thrusting and a triangle zone. The thrusting of tectonic zones
(and structural anticlinal belts or individual structures) on one
another, represents one of the main features in the Kurveleshi
anticlinal belt, and it has been proven as a common geological
model of the oil ﬁelds discovered (Fig. 4) [8].2.2. Stratigraphy of the Ionian zone and the Kurveleshi anticlinal
belt
The stratigraphy column of the Kurveleshi anticlinal belt
(Fig. 5) is composed of the Upper Triassic evaporites, the Upper
Triassic to Eocene carbonates, ﬂysch and ﬂyschoide of the
Oligocene, and Lower Miocene to Serravallian pre-molasses
[8,16].
Fig. 1. Schematic map of tectonics units in peri Adriatic area (Produced by Ref. [5]; modiﬁed by Velaj).
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tion of gypsum, anhydride, potassium salt, alabaster, dolomite
limestones, and multicolored clays are mixed with the snippets
of carbonate and dolomite. In Picar, Gusmari and Bashaj they are
associated with the fragments of diabase rocks (Bashaj, Zhulat)
and the effusive rocks, wich are metamorphosed (Picar). The
evaporites are always accompanied by extensive carbonate
breccias (Triassic breccias), known as Triassic breccias forma-
tions. The origin of the Triassic breccias is epigenetic, as a result
of the action of atmospheric agents, after the diapir intrusion of
the evaporites on surface. The main minerals of the evaporites
are anhydride (45e80%), potassium salt (15e55%), and clay
minerals (15%) [17].
The Upper Triassic evaporites are overlaid by thick deposits
made up of the Upper Triassic-Lower Jurassic dolomite limestone
and by the Upper Jurassic-Eocene deep marine carbonates. Their
thickness varies between 2500 and 3000 m, as seen in outcrop
and drilled wells. The Kurveleshi anticlinal belt is characterized
by a great thickness and facies changes in the Upper Triassic to
Liassic series, indicating the occurrence of tilted blocks (late
Triassic to Liassic dolomite) and continued sub-basin (organic,
rich Toarcian Posidonia schist). In the Toarcian (J13t), the differ-
entiation of the bottom of the basin of the Ionian zone becomes
more evident, in an island archipelago view [8,18]. At this time, at
the Kurveleshi antclinal belt, the lithofacies of marly schists withFig.2. Regional geological proﬁle in Adriatic area (Albania and Italy).Posidonia were formed, whereas on both sides (Berati and Cika
anticlinal belts), the lithofacies of limestone with ammonites
known as “Ammonitico Rosso” were formed. They are relatively
shallower than the “Posidonia” facies. In the Middle Jurassic
phase, the environment of sedimention changed abruptly and
came to the end in the Upper Jurassic, with the deposition of a
thick sequence of predominantly pelagic limestone across the
entire Kurveleshi anticlinal belt and generally in the Ionian zone.
The limestone range in age from the Tithonian to Upper Eocene
with the thickness from 450 to 1800 m (Fig. 5). Two dark chert
horizons are widespread in the Doger and Upper Jurassic se-
quences. Together with two intra-Cretaceous phosphatic hori-
zons, the Turonian and early Senonian ages respectively, these
series constitute a set of parallel regional marker beds, that lie
unconformably above the contrasted-architecture of underlying
horsts (white limestonewith algae) and graben (dark shales with
Posidonia). Here has spread the phenomenon of trangressive
placement of carbonate of the Lower, Middle and Upper Jurassic
(J13t, J2, J3) up to the Neocomian (Cr1) above to the algor carbonate
(shallow facies) of the Lower Jurassic. In this way, a trangressive
series has developed within the carbonate formation. The se-
quences generally consist of well-bedded white radiolarian and
foraminiferal micrites. However, contained within the series are
two distinctive bands of pink micrites: The ﬁrst of the Upper
Senonian age and the second of the middle part of the EoceneSee Fig. 1 for location (Produced by Ref. [3]; modiﬁed by Velaj).
Fig. 3. The Map of Albanian tectonics zones and development of carbonate anticlines in Ionian and Kruja zones (Modiﬁed by Velaj).
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age. The Upper Cretaceuos prograding carbonate platform from
the Kruja zone in the east and from the Sazani zone in the west,
contributed as a distal source for the thick carbonate turbidities,
deposited in the Kurveleshi anticlinal belt during the Upper
Cretaceous and Paleocene. These turbidities, which reworked
carbonate platform material, are interbedded with ﬁne-grained
pelagic carbonate, and they constitute the main hydrocarbon
reservoirs in the Kurveleshi anticlinal belt. However, during the
Eocene, the supply of clastic material diminished signiﬁcantly,
and the main facies were sublithographic limestone with Glo-
bigerinoides and siliceous nodules. Near the end of the Eoceneand continuing through the Oligocene, the sedimentation
changed from carbonate to mudstone and very ﬁne-grained
shales were deposited in a series of basin, in response to the
mounting occurring to the east of the area. These impermeable
mudstones and shales formed an undifferentiated mass of sed-
iments termed “ﬂysch” and formed the overlying seal to the
fractured carbonate reservoirs on the thrust sheet [8,19]. In this
way, the ﬂysch sedimentation began at the boundary of the
Eocene-Oligocene with the marly transitional limestone and
continued with the deposits represented by the intercalation of
the ﬂysch-ﬂyschoidal sandstone-silts with underwater slumping
horizons and organogeno-clastic limestone, which became
Fig. 4. Geological cross-section through Ionian zone and thits relationship with Apulian platform. See Fig. 7 for location.
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tially of turbiditic origin and consist of interbedded blue-gray
sandstones and marls, containing material derived from the
uplift and erosion of the Krasta-Cukali zone. The thickness of the
ﬂycsh is around 1000 m (Fig. 5).
The premolasses formation consisting of marls, marl clays,
sandstone, and lithothamnic and organogenic limestone, be-
longs to the Aquitanian-Burdigalian-Serravallian and is found in
the Kurveleshi anticlinal belt. The thickness varies from 800 to
900 m. By the Miocene period, in the Tortonian-Messinian-
Pliocene of the peri Adriartic depression and South Adriatic Ba-
sin, the predominant molasses sediments changed to coarser-
grained silistones and sandstones mixed with the shales, which
formed a considerable number of sandy-clay mega-sequences.
These sandstones formed the main reservoir of the shallower,
heavy oil in the area (Patos-Marinza oil ﬁeld) (Fig. 6).
The Kurvelershi anticlinal belt reprersents an thin-skinned
fold-and-thrust belt, with an evaporitic decollement level [8];
Frasheri, 2009; [20]. It is dominated by a large-scale fold, forming
large synclines, ﬁlled with Oligocene ﬂysch or Neogene clastic
and anticlinres, cut by higher angle reverse fauls. The Ionian zone
is divided into three structural belts: (i) the Berati anticlinal belt,
corresponding to its eastern margin (ii) the Kurveleshi anticlinal
belt, in the central part of the Ionian zone (iii) the Cika anticlinal
belt, representing the western margin of the Ionian zone(Fig. 3).
In the north part of the Kurveleshi anticlinal belt and in the
eastern ﬂank of the Shushica synclinal belt located here, themost
of commercial oil ﬁelds in the carbonate anticline structures in
Albania have developed (Visoka, Gorishti-Koculi, Ballshi-Hakal,
Cakrani-Mollaj-Kreshpan and the Amonica) (Fig. 7). Moreover, in
this part, the Patos-Marinza oil ﬁeld and Selenica bitumen ﬁeld
developed in the peri-Adriatic depression (Figs. 6 and 8). This
part is located near the Vlora-Elbasan Transfer Zone, which
probably originally formed as a deep-seated basement fault
(Fig. 3) (Vilas, 2008). The transfer zone accommodates a strike-
slip motion within the TriassiceJurassic, which functioned in
the early plate tectonic history of the Albanides as a trajectory,
along which the Ionian zone in the north was moved westward
above the peri-Adriatic depression. The anticline structures of
the north part of the Kurveleshi anticlinal belt, are located in the
south of the Vlora-Elbasan strike-slip fault. This strike-slip has a
NEeSW trending orientation, which separates the Kurveleshi
anticlinal belt in the south from the peri-Adriatic depression in
the north. Most oil and gas ﬁeld occur along this lineament. Theaccumulation occur in both carbonates and clastic reservoirs.The
perspective structures expected to be found, in relation to
structural traps, such as ramp anticlines, roll-over folds, blind
thrusts, fault-propagation folds, etc. Overthrusting of the anti-
cline units with an amplitude of 8e10 km developed in the
Kurveleshi anticlinal belt (Mali Gjere, Kurvelesh and Kremenara
anticlines). As a result of these overthrusts the imbrication and
duplex style were formed leading to the masking of the sub-
thrust complex with oil and gas plays (Karbunara, Delvina)
(Figs. 9 and 10). More-over, the entire Kurvelesh anticlinal belt is
overthrust westward through a regional tectonic fault (Fig. 7),
that has caused the masking of many perspective structures for
oil and gas exploration (Fig. 11). They take place in the eastern
ﬂank of the Shushica syncline belt, which is folded.
2.3. Hydrocarbon occurrence in Kurveleshi anticlinal belt and in
eastern ﬂank of Shushica synclinal belt
In Albania, all oil ﬁeld discoveries are concentrated in the
carbonate reservoirs of the Upper Cretaceous-Eocene in the
thrust of the Kurveleshi anticlinal belt (Visoka, Ballshi) and its
subthrust (Delvina, Karbunara) (Figs. 9 and 10), and in the folded
eastern ﬂank of the Shushica synclinal belt (Gorishti-Koculi,
Cakran-Mollaj-Kreshpan, Amonica) (Fig. 7).
Most of the oils in these oil ﬁelds are heavy, because of a early
expulsion and their biodegradation as a result of the tectonic
movements, that happened in the latter time, as a consequence
of the uplift of the accumulation in the reservoir near the surface
(Vilas, 2009). There are, however, and light oils, considered to be
of late immigration during the Pliocene (Cakran, Delvina oil
ﬁelds). The structures where oil is found in the northern part of
the Kurveleshi anticlinal belt (Fig. 7) and at the eastern bord of
Shushica synclinal belt. From a tectonic point of view, the Kur-
veleshi anticlinal belt is in the center of the Ionian zone and
characterized by very active tectonic. In addition, the Patos-
Marinza oil ﬁeld, which is the largest producing oil ﬁeld in
Albania, is represented by the Tortonian andMiocene sandstones
reservoirs that overlie the eroded carbonate of the Patos-Verbas
anticline (Fig. 6). The oil migrates from the limestone reservoirs
(Fig. 6) of Patos-Verbas into the sands and sandstones of Patos-
Marinza.
Themajor oil ﬁelds identiﬁed on the Kurveleshi anticlinal belt
are located near of the Vlora-Elbasan Transfer zone, which cor-
responds with strike-slip. This strike-slip has a NEeSW trending
Fig. 5. General litologo-stratigraphic column of Ionian zone and for Kurvelesh anticlinal belt (showing lithologies, oilﬁelds, source rocks, and seals).
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Ionian zone in general) in the south from the peri-Adriatic
depression in the north. Most of oil and gas ﬁelds occur along
this lineament [21,22].
In the oil pools of Albania, different types of hydrocarbon are
present: condensate, high parﬁnic oil, parafﬁnic oil and asphaltic
resinous oil. In the Kurveleshi anticlinal belt the oil ﬁelds are
aromatic-intermediate oils unsaturated with gas and aromatic
bituminous with higher sulfur content has ﬁlled the reservoirs.The fractured Cretaceuos-Eocene aged carbonate oil ﬁelds in
the Kurveleshi anticlinal belt are found at a relatively shallow
depth (e.g. Ballshi, Visoka, Gorishti etc.), but these produce heavy
degraded crude oils [21].
2.3.1. Upthrust oil ﬁeld in the Kurveleshi anticlinal belt
So far, in the upthrust of the Kurveleshi anticlinal belt, two oil
ﬁelds:have been discovered: Visoka and Ballshi (Fig. 7). The
continuity of exploratory drillings toward the southern
Fig. 6. Schematic geological cross-section in Patos-Marinza oil ﬁeld area. See Fig. 7 for location.
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1963 in the discovery, in the carbonate of the Upper Cretaceous
to Eocene, of the Visoka hydrodynamic oil ﬁeld (Well 622). The
limestone ﬁeld produces heavy oil of 5e16% API. The depth is
800e1000 m (Fig. 7).
The Ballsh-Hekal oil ﬁeld was discovered in 1966, and started
production in 1967. The limestone ﬁeld produce heavy oil of 110
API from fractured carbonates of the Upper Cretaceous-
Paleocene age, with average sulfur content of between 6% and
8% and a depth of 450e1700 m (Fig. 13). Historically, the Ballsh-
Hekal oil ﬁeld has produced over 33MMbbl of oil. In the Ballshi
massive oil pool, the initial oil-water contact has been almost
horizontal, whereas in the Visoka hydrodynamic oil pool, it is
titled from the northeast water supply source to the southeast
plunge of the south periclinal of the buried Patos-Verbas anti-
cline. Molasses deposits of the Messinian have buried the Visoka
oil ﬁeld (Fig. 6), while the premolasses of the Burdigalian-
Langian-Serravallian have “buried” the Ballshi carbonate oil
ﬁeld (Fig. 13).2.3.2. Subthrust oil ﬁelds in Kurveleshi anticlinal belt
In the subthrust deposits of the Kurveleshi anticlinal belt, two
oil ﬁelds were diiscovered: the Delvina oil ﬁeld (condensate)
under the overthrust of the Mal Gjere anticline (Fig. 10) and the
Karbunara oil ﬁeld under the over-thrust of the Kremenara
anticline (Fig. 9).
The Delvina gas-condensate ﬁeld has historically produced
2.5Bct.of gas and 0.15 MMbbl of condensate, since 1987. This oil
ﬁeld produces gas and 62.5%API condensate from the fractured
carbonate of the Upper Cretaceous-Eocene age. There are two
producing wells, with a depth of 2800e3500 m. The Delvina
condensate-gas ﬁeld was discovered about 25 years ago [20], still
its size and the amount of condensate and gas reserves are not
clear. This is because of the lack of the neccesary drilling and
seismic works.
The Karbunara oil ﬁeld has developed in the western foothill
of the Kremenara eroded anticline (Fig. 9). The depth is about
2500e3000 m.
The oil pools in all carbonate structures of the Kurveleshi
anticlinal belt are represented by oil accumulation with dis-
solved gas and oil accumulation with gas or condensate cap. All
the oil ﬁelds, have active bottom water.2.3.3. Oil ﬁelds in eastern ﬂank of the Shushica synclinal belt
In the eastern ﬂank of the Shushica synclinal belt a number
of oil ﬁelds have been discovered (Gorisht-Kocul, Cakran-
Mollaj-Kreshpan, Amonica), which are relieved by the regional
overthrust of the Kurveleshi antcline belt (Fig. 7). These struc-
tures must continue as oil ﬁelds in the north and south (Fig. 11),
under the regional ovethrust of the Kuveleshi anticline belt.
The Gorishti-Kocul oil ﬁeld was discovered in 1965 and star-
ted production in 1966. This limestone ﬁeld produces heavy oil of
130 to 1600API from fractured carbonates of the Cretaceous-
Eocene age, with an average sulfure content of 6% and a depth
of 400e1200m (Fig. 9). The Gorishti-Kocul oil ﬁeld has produced
over 77,5MMbbl of oil.
The largest oil accumulation in limestone reservoirs occurs
in the Cakran oil ﬁeld, which is estimated to have around
1000 m structural of closure of condensate and light oil pay. The
Cakran-Mollaj was discovered in 1977 and started production in
1978. This oil ﬁeld produces oils of 12e37% API from fractured
carbonates of the Upper Cretaceous-Eocene age, with an
average sulfur content of 1% and a depth of 2650e3700 m
(Fig. 9).
The Amonica oil ﬁeld was discovered in 1980. It began pro-
duction in 1981 and produces oil from the fractured carbonate of
the Upper Cretaceous to Eocene period with a depth around
2500 m.Its proven reserves are about 20 million barrels.2.3.4. Patos-Marinza oil ﬁeld
The Patos-Marinza oil ﬁeld represents the eastern part of the
peri-Adriatic depression and is a piggyback basin. The trap is
stratigraphic and structural-lithologjical, and it formed during
the Pliocene period or post-Pliocene tectonism. The clastic res-
ervoirs occur in trangressive Messinian molasses (Fig. 6). These
reservoirs are formed by deltaic sandstones.
The Patosi oil ﬁeld related to Messinian clastic reservoirs, was
discovered in 1928.
The Marinza, as the biggest oil ﬁeld in Albania, related to the
Messinian deposit clastic reservoirs was discovered in 1957. This
44,000 acre oil ﬁeld has 7.7 billion barrels of original oil in place.
Patos-Marinza has only the oil and is in production since 1930,
with 11.854 barrels (1884.6 m3) every day.
The Patos-Marinza oil ﬁeld is located in the central part of
Albania. The suites storage of Gorani, Driza and Marinza
Fig. 7. Schematic tectonics map of the structures in the Kurvelesh anticlinal belt and surruonding regions.
T. Velaj / Petroleum 1 (2015) 269e288276sandstones have 300 m gross pay and 200 m of net pay over an
interval from 3000 to 2000m.Porosity ranges from 25 to 30% and
permeability from 100 to 2000Md.
The oil ﬁeld of the Patos-Marinza migrates from the reservoir
of the buried anticline of the Patos-Verbas (Fig. 7), which is in the
north of the Kurveleshi anticlinal belt (Fig. 6). The Patos-Marinza
oil ﬁeld has estimated reserves of 200 million barrels.
Currently Albania produces about 11,000.00 bpd of oil, but
there is potential for further growth.2.3.5. Selenica bitumen ﬁeld
In the northern part of the region of the Cika anticlinal belt, on
the eroded and partly outcropped Eocene carbonate structure
(Fig. 8), the Pliocene conglomerate deposits lie unconformably.
Toward the north, these conglomerate deposits are saturated
with solid bitumen, where the bitumen ﬁeld was discovered
(Figs. 4 and 13).Fig. 8. Schematic geological cross-section in Selenica area. See Fig. 7 for location.The sediments are deltaic. These deposits are deﬁned from
the Vjosa River in the north, the village of Treblova in the south,
and the village of Armen in the west. Their total surface area is
about 6 km2 [23]3. Petroleum geology
The prospect in the Kurveleshi anticlinal belt is associated
with the folded and faulted anticlines, which provide good
structural traps, sourced by the Mesozoic rocks. Deep
compressive anticline structures are expected beneath the
major overthrust of the Kurveleshi anticlinal belt and its anti-
cline structures (Mali Gjere, Kurveleshi, Patos-Verbasi, etc.).
Hanging wall anticlines formed by high-angle faults are present
beneath the ﬂysch cover, in the eastern ﬂank of the Shushica
synclinal belt, overthrust by the Kurveleshi anticlinal belt
(Figs. 4 and 13) [24].
Traps may also exist in the Lias shallow water carbonates
sealed by the Posidonia shale and the pelagic thin bedded Lower
Cretaceous limestones [21].3.1. Source rocks
Several source rocks level have been observed in outcrops and
deep wells in the Kurveleshi anticlinal belt (Table 1): Upper
Triassic, Lias, Toarcian, Malm and Lower Cretaceous. All source
rocks have a high content of oil-prone organic-matter (type I and
type II). Condensate and light oil formed in the Post-Pliocene
period, whereas the heavy oil accumulations in an earlier time
(Middle Miocene) [25] (see Tables 2 and 3).
Four main organic-rich source rock formations have been
considered [21].
In the Upper Triassic-Lower Jurassic, there are black shales,
from thin (i.e., centimeters) to thick organic-rich layers with a
Fig. 9. Schematic geological cross-section through Kremenara anticline and Karbunara and Gorisht oil ﬁelds. See Fig. 6 for location.
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mation (Lower Triassic) in Southern Italy [5], which are the main
effective source rock in the Kurveleshi anticlinal belt. In the
Middle and Lower Jurassic bituminous black shales and clays
consists of thin organic-rich intercalation with the maximum
TOC value reaching up to 5.25% with a Ro ranging from 0.52 to
0.57 [26].
The Upper organic-rich horizons can reach a maximum TOC
value of 1,5% with Ro values of 0,51%. A couple of thin bituminous
shale/limestones intervales are known from the Lower Creta-
ceous with a TOC of 1 to of thin bituminous shale/limestones
intervales are known from the Lower Cretaceous with TOC of1 to.
A couple of thin bituminous shale/limestones intervales are
known from the Lower Cretaceous with TOC of 1e27% and vit-
rinite reﬂectance of 0,41 to 0,44%. Their organic matter is otype I
or II and of marine origin. The argillaceous limestone package of
the Lower Cretaceous is the youngest source rocks horizon in the
Kurveleshi anticlinal belt [27].
Type I/II source rocks of good to exellent quality are present in
the Upper Triassic, Lower Jurassic and Lower Cretaceous. TheFig. 10. Schematic geological cross-section through Delvina oil ﬁeldToarcian, Middle Jurassic, and Upper Jurassic of the Kurveleshi
anticline belt contain poor to good quality type I/II source rocks
for oil. The outcrops of the Upper Triassic and Lower Jurassic
source rock levels show mature oil generation (VR/E 0.53-0.88).
Oil generation has occurred in two phases: First during the
early Miocene phase, the source rocks were in the early stage of
the main part of the oil maturity window. Then during the
Pliocene phase, the advanced stage of oil generationwas reached
[27].
During the early Tortonian, tectonic burial led the Upper
Triassic-Lower Jurassic source rock to partially enter the dry gas
window. Since the Messinian period the Upper Triassic source
rock has been overmature (Ro 7.0-22,019) in the foreland,
whereas in the thrust units, is still maturing or in the condensate
window (1% < Ro< 1.4%)
Oil grouping is evident from the dataset, allthough the
stable isotope value suggests that the oil of the Berati ant-
clinal belt and the peri Adriatic depression could be separated
from the majority of theoil of the Kurveleshi anticline belt
[21].under overthrust of Mal Gjere anticline. See Fig. 7 for location.
Fig. 11. Schematic tectonical map with the perspective plays in subthrust of Kurvelesh aniclinal belt area.
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Numerous stratigraphic intervals have good seal capacities,
with some having a wide regional extent. Generally, the Oligo-
cene ﬂyscsh constitutes the best stratigraphic seal for underlying
fractured carbonate reservoirs.The seal of all existing oil ﬁelds in
the upthrust of the Kuvelesh anticlinal belt, in the eastern ﬂank
of the Shushica synclinal belt (Visoka,Ballshi-Hekal, Gorishti-
Kocul, Amonica, Cakran-Mollaj-Kreshpan) and the subthrust
(Delvina, Karbunara) is this impermeable Oligocene ﬂysch
zone(Pg31_Pg33), that overlays the Kurvelesh anticlinal belt car-
bonate and it can vary in thickness from 2500 to 3000 m (Fig. 5).
The following are also predicted as good seals: clayey marl of
the Toarcian period, cherty package of Jurassic and clayey shale
within the carbonate formation in the Kurveleshi anticlinal belt
[27].Fig. 12. Schematic geological cross-section through Shendelli anticIn peri Adriatic depression, and even in the Nogene piggyback
basins (i.e. the Patos-Marinza oil ﬁeld), the Messinian and Plio-
cene shale constitutes the major seal for the sandstone reser-
voirs. However, lateral facies variation occurs, limiting the
petroleum storage large amount of bituminous deposits gener-
ated during heavy oil expulsion (Langian and Messinian) at least
constitute good superﬁcial seals [21].
3.3. Reservoirs
Both oil and gas reservoirs have been proven in the deeper
carbonate of the Kurveleshi anticlinal belt. Fractured carbonate
reservoirs range in age from the Cretaceous to the Eocene,
consist essentially of pelagic facies and are associated with
slumping horizons and turbidities. They are virtually clay-free,
massive, and represented by micritic and clastic limestone.line, and Ballshi and Cakran oil ﬁelds. See Fig. 7 for location.
Fig. 13. Schematic geological cross-section through Kurveleshi anticline. See Fig. 7 for location.
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Cretaceous-Paleocene sequence, whereas ﬁne-grained white to
pink carbonate constitute most of the Eocene sequence. Open
fractures frequently improve the reservoir quality. In this
manner, their storage is largely improved, because it increases
the secondary porosity, which consists of fracture and vuggy
porosity. The result of some well cores analyses of the Cakran oil
ﬁeld, revealed the matrix porosity to be 2,5%, going up to a peak
of 6% for a couple of samples belonging to Kurveleshi anticlinal
belt, the fracture porosity was found to be between 2.4 and 2.5%.
Fig. 8/1. Organic rich-shale in the Ionian zone{Mali Gjere section}.Fig. 14. Schematic geological cross-section through Mali Bjere-Kurveleshi anti-
clines. See Fig. 7 for location.One of the most famous reservoir analogues of the Upper
Cretaceous to the Paleocene is located in the Mali Gjere section
(Muska, 2010). Typically, carbonate reservoirs have low matrix
porosity, however, their storage is largely improved by the
presence of open fractures. As observed in the Cakran, Gorishti,
and Ballshi ﬁelds fracture porosity generally averages up to 4e5%
at the top of the anticline structures, with permeability between
44 and 224md. A reseervoir in Patos-Marinza oil ﬁeld related to
Miocene deltaic sandstones has porosities ranging between 19
and 30% and permeabilities of 200e300md.
The main result of the hydrocarbon ﬂuid ﬂowmodeling show
that the Upper Cretaceous-Eocene carbonate in the Kurveleshi
anticlinal belt has been charged from the Tortonian periodonward and that meteoric ﬂuid migration should have intensi-
ﬁed biodegraded the hydrocarbon in place [28].3.4. Trap formation and migration
Themain trap formation in the Kurveleshi anticlinal belt links
to the compression tectonic regime of the Alpine orogeny and
the resulting overthrusting. The Kurveleshi anticlinal belt dis-
plays a unique petroliferous fold-and-thrust system. It corre-
sponds to a complex tectonic assemblage, made up of thin-
skinned allochthonous units, progressively emplaced during
the Neogen deformation. Traps in thrust and subthrust carbonate
are primarily hanging wall anticlines with three or four closures
[8]; Zapaterra et al., 2013).
The main folding phases responsible for the trap formation
relate to the geological times:(i) the late Eocene to early Oligo-
cene; (ii) the Burdigalian; (iii) the Tortonian; and (iiii) the
Pliocene.
Fig. 15. Schematic geological cross-section through Qesarat and Krongj-Shendeniko structure. See Fig. 7 for location.
T. Velaj / Petroleum 1 (2015) 269e288280Oil generation has occurred in two phases: (i) during the early
Miocene period, when the main part of source rock was in the oil
maturity window; and (ii) during the Pliocene, when the source
rock was in a more advanced stage of oil genesis. This generation
phase continues today. In the Kurveleshi anticlinal belt the main
periods of explosion occurred: (I) heavy oil formed during the
Langhian period; (ii) heavy oil formed during the Tortonian
period; and (iii) light oil or condensate formed during and after
the Pliocene [21].
The Cretaceous to Eocene limestone has been highly fractured
due to mountain processes and form the primary reservoir zone
in the large structural closure, and is the principal target forFig. 16. Schematic geological cross-section through Kremehydrocarbon exploration in the Kurveleshi anticlinal belt. The
entire oil ﬁelds were dicovered in the anticline structures of
carbonat reservoirs (Cr2-Pg2) [21].
Oil accumulation occurs in Kurveleshi anticlinal belt lime-
stone and in peri-Adriatic depression sandstones reservoirs
(Patos-Marinza oil ﬁeld) of theMessinian age (Fig. 6). The oil ﬁeld
in the Cretaceous-Eocene of the Kurveleshi anticlinal belt is
charged from source rock of Mesozoic section, while the Messi-
nian sandstones is charged from the underlying carbonate of
eroded structures (Patos-Verbasi anticline).
The abovementioned phases of folding and trap forming have
also conditioned the respective periods of main hydrocarbonnara and Kurveleshi anticlines. See Fig. 6 for location.
Fig. 17. Schematic geological cross-section of Bistrica area. See Fig. 7 for location.
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Aquitanian, but it generally reached its peak during the
Tortonian-Upper Miocene and Pliocene.4. History of exploration
Many oil and gas accumulations, asphalt veins, oil-stained
rocks, and gas seeps exist in the Kurveleshi anticlinal belt. In
the entire Ionian zone, most comercial oil ﬁelds occur in this
anticline belt (Kurveleshi).
The ﬁrst oil discovery in Albania happened in 1918, in the
Drashovica Oligocene ﬂysch (Fig. 7). In 1927e1928 the Kucova
and Patosi oil ﬁelds were discovered, followed by the Marinza oil
ﬁeld, wich was discovered in 1957. These oil ﬁelds were found in
the reservoir of the sandy layer of the Upper Miocene, and they
were charged from the underlying Ionian carbonate of the
eroded anticline of Patos-Verbasi and Kucova (Fig. 6) [9].
After 1960, alongwith the expansion of the existing oil ﬁeld in
terrigenous deposits (Patos-Marinza), oil and gas-bearing rocks
of the Cretaceous-Eocene carbonate section under the eroded
surface were also discovered. A new era began in the exploration
of oil in Albania, with the discovery of oil ﬁelds in carbonate (Cr2-
Pg2} in Visoka (1963) This was the ﬁrst discovery, that proved a
new oil ﬁeld play to be related to the fractured carbonate res-
ervoirs of the Cretaceous-Eocene age, underneath the trans-
gressive clastic section (N12t-N13).
The surface geological surveys, in combination with strati-
graphic studies, have taken the leading role in the discoveries of
oil ﬁelds in the Kurveleshi anticlinal belt.
Based on surface geological data realized, the Gorishti oil ﬁeld
was discovered in 1965. With continued drill-ings to explor and
outline this oil ﬁeld, further extension became possible in the
Koculi area.
The presence of the carbonate anticline of Kremenara on the
surface and the presence of the intensive tectonic-structural
construction of this sector, together with the presence of plenti-
ful oil seeps on the surface, have been used as important data for
the exploration of positive structures covered byﬂysch. Bymeans
of these criteria, researches continued working on the discovery
of newoil ﬁelds in this perspective area. After the discovery of the
Visoka oil ﬁeld, drillings continued toward the south for explo-
ration and expansion. In this way, by moving systmetically, dis-
covery of the Ballshi oil ﬁeld in 1967 became possible (Fig. 13).
The surfacial ﬂysch fold of Cakrani, was been used as basic
data together with the seismic surveys, for the exploration and
discovery of the Cakran oil ﬁeld in 1977, an important and a
potential oil ﬁeld in the carbonate formations of the Kurveleshi
anticlinal belt (Fig. 13).
The Delvina oil ﬁeld is located to the west of the Mali Gjere
unit and it is completely covered by this last one. Its prognosis,
exploration and discovery were done based on the interpretation
of regional geological data [20] (Fig. 10).The Karbunara oil ﬁeld has a tectonic model of scale shape. It
is located beneath the Kremenara anticline and it is considered a
typical oil ﬁeld formed in a zone with intensive tectonics (Fig. 9).
The Amonica oil ﬁeld is located southwest of the Gorishti oil
ﬁeld. It was discovered in 1980, using geological data and seismic
surveys (Fig. 9).
According to theWorld Bank, 4666 oil wells have been drilled
in Albania, of which 3123 wells are operating and the rest have
been shut down abandoned. Of the 500 gas wells drilled, only
255 have produced gas [9].
The maximum oil production in Albania rose to 2.225.000
tons/year in 1974.
5. Materials and methods
For this interpretation of the tectonic features of the Kur-
veleshi anticlinal belt, I used all the data available at the present
time [7]; Karakitsios et al., 2007, 2013, [10,29,30]; etc.). At the
same time, my long experience and my many detailed studies
[8,12,17,20,31,32]; etc) on oil and gas exploration in this area.
have helped me to perform this study. These data are as follows:
Regional geological studies on tectonic style and petroleum
exploration in the Ionian zone, particularly the Kurveleshi
anticlinal belt. These studies together with seismic works, have
helped clarify tectonic issues and the oil and gas capacity of the
limestone deposits of the Upper Cretaceous to Eocene of the oil
ﬁelds (Visoka, Gorishti, Ballshi, Cakrani, Amonica, Delvina).
Moreover, studies on the relationships between the Messinian
deposits (N13t) of the Patos-Marinza oil ﬁeld and the eroded
limestone of the Pa-tos-Verbas anticline, have helped in this
study [21,33,34]. The data of stratigraphic, paleontological and
geochemical studies, has been realized in recent years, from the
outcropping section, as well as from the drilling of deep wells
(Delvina-4, Delvina-12, Picari-1. Treblova-4, Cakran-12, etc.).
Geochemical sudies have been performed (Rock-Eval pyrolysis,
bituminous isotope ratio, etc for oil and gas and oil source rock
correlation), together with optical analyses on selected kerogen
[21]. The data from the numerous wells drilled in this region
(e.g., Delvina, Picar-Kardhiqi, Golimbas, Gorisht, Cakran, Kresh-
pan, Patos-Marinez etc.) are used for drawing conclusions on all
the problems of the geological setting of the Kurveleshi anti-
clinal belt, especially for its northern part (Fig. 7), where almost
all the oil ﬁelds have developed.
All these data, taken together, allowed us to achieve a
contemporary interpretation of the entire region and to suggest
projects for further research on it.
6. Geological setting of Kurveleshi anticlinal belt
The Kurveleshi anticlinal belt developed in the central part of
the Ionian zone (Fig. 3). There is a general orientation NWeSE
with 320 to 140 azimuth. The anticline structures that build up
this anticlinal belt, are mainly composed of carbonate deposits,
from the Upper Triassic to Eocene. This anticlinal belt has a
length of 210 km and awidth of about 20 km, thus being a mega-
anticlinal, with a considerable westward overthrust (20e30 km)
The main oil ﬁelds in Albania have been chieﬂy discovered in the
Kurvelesh anticlinal belt and in the eastern ﬂank of the Shushica
syncline belt (Fig. 7), overthrust from it. That represents the most
tectonized part of the Ionian zone (Fig. 4), with considerable
development of the thrust, overthrust, backthrust, evaporitic
tectonic etc (Figs. 4, 7, 14 and 15, etc). The overthrusting of the
anticline units has a local character and it is more developed in
the Kurveleshi anticlinal belt. Its magnitude is about 8e10 km. As
a result of these overthrusts, imbrica-tion and duplex structures
Fig. 18. Development of structural plane of Kurvelesh anticlinal belt and inﬂuence of the evaporitic tectonics. See Fig. 7 for location.
Table 1
Oil ﬁelds in Kurveleshi anticlinal belt and at the eastern border of Shushica synclinal belt.
Field Discover year Reservoir type Reservoir depth(m) O/G gravity API Sulfur content(o)
Patos 1927 Mess-clastic Sur. to 1.2 km Oil(12e24 API) 2.5e6
Marinza 1957 Mess-clastic 1200e1800m Oil(12e35 API) 4e6
Visoka 1963 Cret/Eoc.Carb. 800e1000 m Oil(5e16 API) 5e6
Gorisht-Kocul 1965 Cret/Eoc-Carb. 1000e2500 m Oil(17 API) 6
Ballsh-Hekal 1966 Cret/Eoc-Carb. 1000e3000 m Oil (12e24 API) 5.7e8.4
Cakran-Molaj 1977 Cret/Eoc-Carb. 3000e4500 m Oil (14e37 API) no
Amonica 1980 Cret/Eoc-Carb. 2200e2600 m N/A N/A
Delvina 1989 Cret/Eoc-Carb. 2800e3499 Cond., 53 API 0.7
Table 2
Source rock levels in the Kurvelesh anticlinal belt.
No Zone Age Lithology Sample location TOC (%) HI MgrHc/gr Tm Kerog. Type VP/E
1 Ionian Upper Triassic Shale/Clay/Limestones Outcrop 0.02e38.5 617 416 I 0.54e0.88
2 Lower Jurassic Dolomute Shale Outcrop 0.01e52 450 434 I/II 0.55e0.75
3 Toarcian Posidonia Shale Outcrop 0.09e3.7 588 432 I/II 0.5e0.6
4 Middle Clay Well 2 505 424 II 0.57
5 Jurassic Shale Outcrop 0.04e9.4 508 432 I 0.52
6 Upper Jurassic Shale Outcrop 0.03e5.9 520 430 I 0.45e0.57
7 Lower Cretaceous Dolom./Shale Outc./Well 0.02e27 521e700 413 I/II 0.45e0.54
Table 3
Depth, porosity, permeability, and density of oil and gas in the northern part of
Kurvelesh anticlinal belt.
Field
name
Reservoir
type
Reservoir
depth
Porosity
(%)
Permeability
(mD)
Density
(0API)
Visoka Fract. carbon. 800e1000 m 4e5 200 5 to 16
Gorisht Fract. carbon. 1000e2500 m 4e5 300 13 to 16
Ballsh Fract. carbon. 1000e3000 m 4e5 40 to 300 13
Cakran Fract. carbon. 3500e4500 m 4e5 2 to 600 115 to 17
Amonica Fract. carbon. 2800e3200 m N/A N/A N/A
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with hydrocarbon-bearing structures (e.g., Delvina, Karbunara)
(Figs. 9 and 10). The backthrust fault in the eastern ﬂank of the
Kurveleshi anticlinal belt is found the in Kurveleshi, Fterra,
Krongji anticlines etc. (Figs. 13 and 15). The backthrust phe-
nomena are secondary and taken place in post-collision phase
[8,20].
Based on the structural and tectonic features the Kurveleshi
anticlinal belt is divided into two parts: (i) the southern part of
the area, from Qafa Sevaster down to Greece (Fig. 7), and (ii) the
T. Velaj / Petroleum 1 (2015) 269e288 283northern part of the area, from Qafa Sevaster up to the northern
edge of the buried anticline structure of Patos-Verbas (Fig. 7).
6.1. Tectonic features of southern part of the Kurveleshi anticlinal
belt
In the southern sector two basic features are distinguished: 1.
development of the anticline structures establi-shed in the form
of structural lines 2. the intensive development of the evaporitic
tectonics.
In the southern part, three anticlinal structural lines have
developed (Fig. 7): the Mali Gjere-Kurvelesh structural line, the
Krongj-Shendeniko-Delvine-Fushebardhe structural line, and
the Qesarat-Cerkovice-Finiq-Fterra structural line (Fig. 7).
6.1.1. The Mali Gjere-Kurvelesh structural line
This structural line is built by the Mal Gjere and Kurveleshi
anticlines, which are placed in line form. The division between
them is made by the Dhrovjan-Humelice synclinal and the Picar-
Kardhiqi evaporitic diapir (Fig. 15.) The anticline structures of
Mali Gjere and Kurvelesh, are developed in the southern part
(Fig. 7), while the anticline structures of the Kremenare, Shen-
delli, Ballsh and Patos-Verbas (buried anticlinal) are distin-
guished in its northern part (Fig. 7). The northern lines appears
more or less as a direct continuation of the southern lines (Fig. 7).
6.2. The Mali Gjere anticline
The Mali Gjere anticline has a length of 60 km and a width of
10e12 km. Its southern periclinal developed in Greek territory
(Figs. 3 and 7), while the northern periclinal ends in Cepo of
Gjirokastra. In the south, the Mali Gjere anticline presents with a
clear periclinal with a viewable western side, inverted westward
(Fig. 15), while in the north, it takes the form of a monoclinal,
overthrust toward the west with an amplitude of about 10 km.
This anticline appears wider and larger in the north compared
with the south (Fig. 10). From Dhrovjan toward the north, dis-
plays carbonate deposits from the Upper Triassic to Eocene, and
it continues with the ﬂysch of the Lower Oligocene. These de-
posits are overthrust westward and mask structures with oil and
gas in the subthrust (Delvina, etc.) [20]. Apparently, this anticline
(Mali Gjere), had larger dimension in the north part, which
caused an overthrust that was much greater than that in the
south (Figs. 7 and 10). This shows, that the Mali Gjere anticline in
the north of Dhrovjani, has been wide and quite high, while that
in the south has been quieter and less developed. Here, the “Blu
Eye” cold-water springs with high volum, is produced from the
tectonic contact of the carbonate of the Mali Gjere anticlines and
the Delvina evaporite diapir. The Dhrovjan-Humelice synclinal is
divided between the Mali Gjere anticline and the western
structures (Figs. 7, 10 and 14) starting with the Krongji-
Shendeniko, the Delvina and the Fushebardha anticlines. In the
northeast direction, it separates the Picar-Kardhiqi evaporitic
diapir from the north periclinal of theMali Gjere anticline. In this
way, this synclinal continues from Greek territory up to the
north, being readable on the surface somewhere in the southern
part (from Greek territory to Dhrovjan), and appears again near
the Fushebardha anticline (Qafa Skerﬁca), continuing toward the
northeast and joining the Memaliaj synclinal (Fig. 7). This syn-
clinal leads to the Mali Gjere anticline in the east, being in the
east of the Kurveleshi anticlinal belt. Its depth is 4000e5000 m,
which is conﬁrmed by the Delvina wells (Del.4. Del.12 etc)
(Fig. 10) and the deep wells of the Kardhiqi diapir (Fig. 14). The
area from the south to near the Fushebardha anticline has thewestern asymmetry, while the northeast has the southern
asymmetry (Fig. 7), which is dictated by the effect of evaporitic
tectonic (Fig. 14). Apparently, this synclinal continues to the west
of the Kurveleshi anticline toward the north under its overthrust,
and it seems to join the Vermiku synclinal in the north (Figs. 7
and 13).
6.3. Kurveleshi anticline
It appears as a direct continuation of the Mali Gjere anticline,
being separated from it by the deep Dhrovjan-Humelica syncli-
nal (4500e6000 m) (Fig. 8), and its westward overthrust with an
amplitude of more than 10 km, masks some structural units
(Fig. 14).
The Kurveleshi anticline has a length of 44 km and a width of
about 14e15 km (Fig. 7). All the data, show that the southern
periclinal of the Kurveleshi anticline is overturned toward the
south. It was created by the Picar-Kardhiqi evaporitic diapir
(Fig. 12), which continues to the north with the Kaparjel evap-
oritic diapir and more in the north with the Gusmar evaporitic
diapir and toward the north, it joins with the Bashaj diapir.
Therefore, this diapir have a length of about 40 km, and in most
of the body, it is covered by the overthrust of the Kurveleshi
anticline. In this manner, the Kurveleshi anticline, in its southern
part, is very complicated and is surrounded by a tectonic fault
(Fig. 7), that start from the eastern side, from the cold water
spring of Tepelena (Fig. 7) and continues toward the Picar village,
where there is also one cold water spring. Both the cold water
spring developed from the he contact between the carbonate of
Kurveleshi anticline with the Kardhiqi evaporitic diapir (Fig. 7),
which is overthrust eastward (backthrust) and in southward. In
this way, the south periclinal of the Kurveleshi anticline is
overthrust toward the south above the Dhrovjan-Humelica
synclinal (Fig. 14). Further, this fault continues in the northern
direction, in thewest ﬂank of the Kurveleshi anticline, causing its
overthrust toward the west above the diapiritic diapir and Ver-
miku synclinal (Fig. 13). We emphasize that this anticline has a
northern periclinal that is tectonically very quiet andwas built by
a structural nose (Fig. 7). On the contrary, the southern periclinal
is very complicated by the effects of evaporite tectonics, which
has caused its diving in depth (Figs. 7 and 14), and it is masked by
the southern overthrust of the evaporitic diapir. During the plan
of this fault erupted the evaporites of the Picar-Kardhiqi-
Kaparjel-Gusmar-Bashaj (Figs. 7 and 13), which signiﬁcantly
helped overthrust the Kurveleshi anticline in the eastern,
southern, western and northern directions (Figs. 7 and 14). In
this way, the Kurveleshi anticline presented an overthrust with
an amplitude around 8e10 km, thereby concealing perspective
structures for oil and gas exploration (Fig. 13).
With the current data, in general, the geological building of
the Kurveleshi region is interpreted without considering many
phenomena (e.g.,overthrust, backthrusts, evaporite tectonics)
that have caused the larg compli-cating features of the geology of
this region. The main features is the signiﬁcant overthrust to-
ward the west of the large Kurvelesh anticline, the overthrust
that is carried on a powerful evaporitic substrate, and the east-
ward overthrust of the Fterra anticline by means of a backthrust
(Fig. 13). This phenomenon caused “the union”of the two
mentioned structures and the masking of the Vermiku synclinal
that joins that of Tatzati (Fig. 7). With this deterioration curving
eastward (Fig. 7), the Kurvelesh anticline is separated by the
great anticline structure of the Kremenara. This division is made
with a deep syncline (Fig. 16). At the same time the limestone
area is at a level Kremenara hypsometry about 2000 m below,
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tinues toward the north with the Sh€end€elli anticline and both
overthrust westward over thewestern structures (Fig. 9). Toward
the south this structure should continued under the overthrust
of the Kurveleshi anticline (Fig. 16), presenting perspective plays
in the subthrust. The Kremenara anticline has a length of about
20 km and a width of about 7e8 km (Fig. 7). The Kurveleshi
anticline continues in the north, shifting in form of the step, with
the Ballsh-Hekal anticline. and further in the north with the large
Patos-Verbas anticline (Fig. 7).
The Patos-Verbas anticline structure is the fourth giant in the
Kurveleshit anticline belt with a length of 35 km.and a width of
8e10 km. Trangressively covered by upper Miocene deposits
where the Patos Marinza giant oil ﬁeld. developed. It is one of the
biggest ﬁelds of Europe (Fig. 6).6.4. Krongji-Shendeniko-DelvineeFushebardha anticlinal line
The Krongj-Shendiko anticline is about 20 km long and about
1e3 kmwide. It is intensely folded, and in its core, there are two
small evaporitic diapirs (Fig. 7). This is a westward overthrust
over the Melcan syncline, with an amplitude of 5e6 km (Fig. 15),
and its southern continuation is on the east of the Livi-nja-
Cerkovice anticline (Fig. 7). Gravimetric data. show that the
evaporites in the Krongji anticline are shallow, making the
anticline “ﬂoat” above the evaporites [35]. In its northern peri-
clinal, it has developed in contact with the overthrust of the
limestone of the Krongji anticline over the Delvina evaporitic
diapir (Figs. 7 and 17). The Delvina anticline appears as the
southern continuation of the Krongji anticline, and it is
completely masked by the westward the overthrust of Delvina
diapir and the Mali Gjere anticline (Fig. 10).
The Fushebardha anticline is a direct continuation of the
Delvina anticline line. This anticline has a length of 14 km and a
width of about 8 km. From a geological point of view, it is very
complicated, as it is almost surro-unded from all sides by over-
thrust tectonics The older sedimentation of this anticline (T3)
shows where its northern periclinal developed, which indicates
that it also overthrust in the western and southern directios
(Fig. 7). This anticline should proceed toward the north under the
Kurveshit anticline (Figs. 11 and 13), to joint the Kremenara and
Sh€end€elli anticlines (Fig. 11).6.5. Qesarat-Cerkovice-Finiq-Fterra anticlinal line
The Qesarat anticline in its core is built from the deposits of
the Lower Jurassic-Lower-Cretaceous represented by hunches:
Th southern nodules are small in size (1 km length and 2 km in
width), while the northern nodules are larger in size (4 km
length and approximately 5 km. In width) It is an anticline
structure with full elements, and a steep western ﬂank, that is
comparable on the east (Fig.15). On its east side, this structures is
complicated from several tectonic transverse faults with small
vertical amplitude.
The Qesarat anticline to the north continues with the Livinja-
Cerkovice anticline (Fig. 7), which has a length of 10 km and a
width 3 km. In the middle of this anticline a vertical evaporitic
diapir (Navarica diapir) is displayed. The west ﬂank of this
anticline is inverted and overthrust westward (Figs. 7 and 15).
The Finiqi anticline is a small structure (length, 4 km; wieth,
1 km) in the northern continuation of the Livinje-Cerkovice
anticline. Small oil reserves, almost without industrial impor-
tance, have been discoveres in this structure [36].The Fterra anticline has a length of about 50 km and a width
of 6e8 km, and it is located in the northern continuation of the
small Finiq anticline (Fig. 7). In the area of Kaparjel (Fig. 7), the
Fterra anticline forms a structural “nose” and continues toward
the north under the Kurveleshi anticline overthrust (Figs. 7 and
13). In the north, near the Bashaj diapir (Fig. 7), the Fterra anti-
cline is visibly divided by the Kurvelesh anticline, through the
Vermiku synclinal, and its eastern ﬂank is covered by the over-
thrusting of the Kurvelesh anticline (Fig. 13). Thus, here, we are
dealing with the tectonic contact of two anticline structures
(Fterra and Kurveleshi anticline, through the effect of the west-
ward overthrust of the Kurveleshi anticline and the eastward
backthrus the Fterra anticline (Figs. 7 and 13). In this area, it has
been demonstrated that an the evaporite explosion occurred
from the western side of the Kurveleshi anticline (PicarKardhiq-
KaparieleGusmareBashaj diapir) and from the eastern side of
the Fterra anticline (Fig. 13), a phenomenon that complicates the
geological situation. Therefore, these two major structures are
separated from each other by a narrow and deep syncline, which
is a continuation of that of the Dhrovjan-Humelice (Fig. 7) and is
masked by the tectonic processes of the Kurveleshi overthrust
and the Fterra backthrust (Fig. 13).
6.6. Diapiric evaporitic structures
The tectonic setting of the southern part of the Kurveleshi
anticline belt is strongly related to Upper Triassic evaporitic
tectonics. In this part, evaporitic tectonics that have erupted are
through local overthrust faults of the western ﬂank of the anti-
clinal structures of the Mali Gjere (Delvina diapir), Kurveleshi
(Picar- Kardhiq-Kaparjel-Gusmar-Bashaj diapir) and Fterra
(Fterra diapir) were distinguished [17]. Moreover, in this part,
vertical evaporitic diapirs are developed in the centre of the
Shendeniko and Livinja-Cerkovice anticlines (Figs. 7 and 15) [17].
It should be emphasized that before and during orogeny (up to
the Serravallian-Tortonian} the northern part of the Kurvelesh
anticline belt (from Qafa Sevaster and on the north) was exposed
in the surface and was the subject of the erosion phenomena,
while its southern part (from Qafa Se-
Vaster to the south) was not exposed (Fig. 18). This phe-
nomena h caused the evaporite ﬂow from the south to north
direction (Fig. 18).
After orogeny, in the post-collision stage (Serravallian-Plio-
cene), a change occured: It was sitting in the north and it was
covered and ﬁled trangressively by Serravallian-Pliocene de-
posits and at the same time, it was risign in the south, which was
the subject of powerful erosion phenomena. These phenomena
changed the ﬂow of evaporites from the north toward the south
and caused the formation of the huge evaporitic diapir in this
area (Figs. 7, 10, 13 and 14), which has helped in the develop-
ment of the westward overthrust of the anticline structures
(Figs. 10, 13, 15).
6.6.1. Delvina diapir
The evaporites of the Delvina diapir emerged along the
western fault of the Mali Gjere anticline The tunnel for Bistrica
hydropower, which runs through the limestone of the northern
Krongji periclinal (Fig. 17), joins the evaporite, leading to the
continuation to Delvina diapir [17]. The surface geological data
shows that evaporite diapirs exist in the core of the Livinja-
Cerkovice anticline (Figs. 7 and 15). Both of these facts lead
us to think that the Delvina diapiri erupted from the western
ﬂank of the Mali Gjere anticline and from the northern periclinal
of the Krongji anticline (Figs. 7, 10 and 14). It is a larger outcrop
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in the north (Fig. 7), with a length of 18 km and a width 1e3 km.
Its thikness is about of 0.5e3 km (Fig. 10).
This represents a westward thrust of 8e10 km (Fig. 10). It
represents a heterogeneous mixture of halite and sylvan salt
minerals with clay, gypsum, alabaster, anhydride, rare limestone,
small blocks of dolomites, and pink terrigenous sedimentation
called the “motley series”. Inside the evaporitic diapir, the
Dhrovjan salt mine (in the south), develops where a few hy-
drocarbon gas sources have been found. Halite deposits (NaCl)
thicknesses of up to 300 m have been recorded by drill holes The
quantity of reserves of the salt estimated to be more than some
million tons with an NaCl content of 76e82%. An anticline
structure, with condensate ﬁeld, has been discovered under the
Delvina diapir (Fig. 10) [20].
6.6.2. Picar-Kardhiq-Kaparjel-Gusmar-Bashaj diapir
This diapir is one of the biggest in the Kurveleshi anticlinal
belt. It continues from the Kardhiqi area to the northwest with
Kaparjel diapir, then more in north with the Gusmari diapir and
ends in the Bashaj (Fig. 7). It has a length of about 40 km (width
of about 0.5e4 km), and in most areas, its body is covered by the
westward overthrust of the Kurveleshi anticline and backthrust
of the eastern ﬂank of the Ftera anticline (Fig. 13). The Tepelena
and Picar cold-water springs from the backthrust outcrop be-
tween the eastern ﬂank of the Kurveleshi anticline and the
eastern part of the evaporitic diapir, emerged through the thrust
plane between carbonate with ﬂysch (Tepelena cold-water) and
carbonate with the evaporitic diapir in Picar (Fig. 7). This diapir
consists of deposits, such as clay, limestone, dolomitic lime-
stone, sandstone, gypsum, salt (halit), diabase, amphibolites,
etc., which are randomly located. Diabase is found on the surface
near to Zhulati and Bashaj, while the many varieties of am-
phibolites are found close to Picar. These magmatic rocks
represent a unique example, thruoghout the external Albanides-
Hellenides [17].
6.6.3. Janicat-Navarice diapirs
The Janicat and Navarice evaporitic diapirs have a vertical
shape, appear at the center of the Krrongji-Shendiniko and
Livine-Cerkovice anticlines (Figs. 6 and 14). Their dimensions are
very small.
6.7. Tectonic features of northern part of the Kurvelesh anticlinal
belt
This sector hold almost all the oil ﬁelds in the carbonate
reservoirs in Albania, which are developed in the Kurvelsh
anticlinal belt (Visoka and Ballsh-Hekal oil ﬁelds) and in the
eastern ﬂank of the Shushica synclinal belt (Cakran-Mollaj-
Kreshpan, Gorisht-Kocul and Amonica oil ﬁelds). The anticline
structures in this part are small in size and they are covered by
Oligocene ﬂysch deposits. Expectation made only the Kremenar
structural line (Kremenara and Shendelli anticlines), which has
the largest size and is represented on the surface by carbonate
deposits (Figs. 7 and 9). This line continues in the north with the
Ballsh-Patos-Verbas anticlne, which is the larger in size. Three oil
ﬁelds trend exists in the anticline structures in the south of the
northern part of the Kurveleshi anticlinal belt (Fig. 7):
1. Ballshi-Visoka
2. Cakran-MollajKreshpan
3. Amonice-Gorisht-KoculThis area appears very complicated from the tectonic pro-
cesses, and all of the oil ﬁelds are in reservoirs of anticline car-
bonate structures (Figs.10 and 12). These structures were formed
before the Serravallian period(N12s). At this time, the northern
part of this sector was raised above sea level and was the subject
of erosion (Fig. 18). The structures near Qafa Sevaster stood
almost below sea level. These establish-ments were very small,
and the level of erosion failed to reach the limestone. Thereby, all
these structures remained covered by the ﬂysch, which consti-
tutes an excellent seal for storinge the oil and gas in the anticline
structures (Figs. 9 and 12). At this time, the transgression of
molasses deposits (Serravallian, Miocene, etc.) occurred on erode
limestones of the Patos-Verbas anticline (Fig. 6). Then hydro-
carbon migration occuirred from carbonate source rocks, it
accumulated in the Patos-Marinza oil ﬁeld (Fig. 6), and this led to
the formation of carbonate oil ﬁelds in the anticline carbonate
structures (e.g, Gorishti-Kocul, Cakrani-Mollaj-Kreshpan). In the
west lies the Cika anticline belt, which is affected by intensive
tectonics (Fig. 15). There, the diapiric structure of Selenica
developed (Fig. 8), where is discovered the mine of bitumen, one
of the oldest in the world [9].
In the north, the Kremenara anticline is divided from the
Kurvelesh anticline (Fig. 16). by a deep syncline (around 6000 m)
This separation has the same character as that between the Mali
Gjere anticline and the Kurveleshi one (Fig. 14). The Kremenara
anticline continues in the north with the Shendelli anticline,
which almost form a single structure with a length of about
16 km and 5 kmwidth. In the west side these structures have an
overthrust with the amplitude 10e15 km, and masked under
itself the Karbunara oil ﬁeld (Fig. 9). This overthrust is masked by
the Serravalian transgressive deposits (Fig. 9). Through this
overthrust come powerful spring water of Pocemi (Fig. 7). In the
south the Kremenara anticline continues under the overthrust of
the Kurveleshi anticline, formed an object perspective for oil and
gas exploration (Fig. 13). The Kremenara anticline represented
from both sides (the east and the west side), appearing as a full
anticline. The west side is steep compared to the east side and is
covered by the Serravallian tansgressive deposits, which are also
shaped stamp on the central part of the Kremenara structure,
built by the Jurassic deposits (Fig. 8) To the west of Kremanara-
Shendelli overthrust (masked by the Serravallian trans-
gression), a deep syncline developed, by which is formed a deep
separation, with the Ballsh-Patos-Verbas anticline line (Figs. 9
and 12). This line begins with the Ballshi anticline (6 km length
and 5 km width), which continues toward the north with the
large anticline of Patos-Verbas, which is eroding to a deeper level
of Mesozoic carbonate (Fig. 10). This anticline is about 35 km
length and 12e15 km inwidth and itoverthrus westwardwith an
amplitude of 15e20 km (Fig. 10) These anticline structure lines
(Kremanara-Shendelli and Ballsh-Patos-Verbas) apear as the
eastern continuation of the Kurveleshio anticline belt (Fig. 7). In
the west, a depressive area developed where the top of the
carbonate has a difference of amplitude with the south sector
(Fig. 16) of about 5000e6000 m and with the eastern part of the
Kremenara-Sherndelli anticline line of about 1000e4000 m. In
this sector the almost depressive Kurveleshi anticline belt is
uniﬁed with the Cika anticline belt (Fig. 7). The northern peri-
clinal of the Tragjasi anticline (Cika anticlinal belt) is complicated
by the tectonic faults (Fig. 7). The Selenica structure (Fig. 8) is a
direct continuation of this periclinal and represents a ”bump” in
the shape of a horst, caused by evaporitic tectonics. The
appearance of the surface of the limestone (Pg22) (Fig. 8), shows
that this phenomenon is caused by the evaporite tectonics. At the
same time, the presence of mineral waters in the Treblova village
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are close by. The complex of the anticline structures (Cakran-
Mollaj-Kreshpan, Gorisht-Kocul and Amonica) is located to the
west of the large structures of the Kurveleshi anticline belt
(Fig. 7). This structural complex is divided by a deep synclinal
from the Kurveleshi anticline belt (Figs. 9 and 12). Therefore, it
appears in the eastern ﬂank of the Shushica synclinal belt, as a
complex in the western region of the Kurveleshi anticline belt
(Figs. 7, 9 and 12).We think that these structures should continue
toward the south (Fig. 18) (Ramica, Bolena anticlines etc.) and
toward the north, with the structures under the overthrust of the
Patos-Verbas anticline (Fig. 6). The size of these structures and
their westward overthrusts are small (Figs. 7 and 11). This entire
area was under the inﬂuence of an intensive migration of oil and
gas because of powerful tectonic processes. The carbonate oil and
gas play comprises Upper Cretaceous-Eocene deep-water reser-
voirs, which are fractured with predominantely vuggy porosity.
All the traps are completed when the Oligocene ﬂycsh is
deposited on top of the carbonate. Here, the following are
included: included:fold (anticlines like Ballshi, Gorishti and
Cakrani), fold and fault combinations (Hekali, Karbunara, etc.)
and hydrodynamics (Visoka. Oil ﬁeld) and toward the north with
the structures under the overthrust of the Patos-Verbas anticline
(Fig. 6).
6.8. Future perspective of discovering oil and gas in Kurvelesh
anticlinal belt
The exploration of new oil ﬁelds in the carbonate of the
Kurveleshi anticlinal belt is related to the deep com-pressive
structures that are expected to develop in the subthrust com-
plex (Fig. 11). The complexity and diversity of the subthrust plays
remain a challenge to exploration, but they also provide the
opportunity for ﬁnding signiﬁcant oil and gas accumulations.
Traps in the subthrust are in the carbonate section (Cr2-Pg2) and
are represented primarily by hanging wall anticlines with three
orfour closures, formed by high-angle faults. In the upthrust
structures of the Kurveleshi anticline belt, several oil ﬁelds has
been discovered (Visoka, Ballsh-Hekal), but so far, there has not
been any prognosis for the new perspective plays. In the eastern
folded ﬂank of the Shushica synclinal belt, some important oil
ﬁelds have been discovered (Gorisht-Kocul, Cakran-Mollaj-
Kreshpan and Amonica) (Fig. 7), These must continue with
perspective structures in the north and south direction, under
the regional overthrust of the Kurvelesh anticlinal belt (Fig. 11).
The perspective structures for oil and gas exploration in the
subthrust complex of the Kurvelesh antic-linal belt are divided
into two types:
1. First, there are the anticline structures developed under the
overthrust of the large anticline structures of the eastern line
of the Kurveleshi anticlinal belt (Mali Gjere, Kurvelesh, Kre-
menare anticlines). So far, these contain the Delvina oil ﬁeld
(under overthrust of the Mali Gjere anticline) and the Kar-
bunara oil ﬁeld (under the overthrust of the Karbunara anti-
cline). Although, it was discovered a long time ago (Delvina,
1987), we are still unclear on size and the amount of oil and
gas reserves. in the Delvina oil ﬁeld, due to the lack of the
necessary drilling and seismic works. According to the data
on the wells drilled (Del-4, Del-9, Del-12, etc.) and the
regional geological data on the development of the anticline
structures in this area, it is thought that the area to the north
of the Delvina oil ﬁeld, under the Mali Gjere overthrust,
should continue with another structure perspective forhydrocarbon exploration (Fig. 11). Interestingly, the subthrust
was presented under the Kurveleshi anticline. The geological
data and the deep wells drilled in the southern part (Picar-2,
etc) (Fig. 14), show that the perspective structures should be
developed for oil and gas exploration. under the overthrust of
the Kurveleshi anticline (Fig. 13). This phenomenon is
demonstrated in the north, in the Golimbas area (Fig. 16).
Here, the data on the drilled wells (e.g., Gol-1, etc), together
with other geological and seismic data, support the continu-
ation toward the south of the Kremenara anticline (Fig. 16).
2. Second, there is the exploration of the subthrust under the
regional overthrust of the Kurveleshi anticline belt, which
corresponds to a continuation of the anticline carbonate
structures in the eastern board of the Shushica synclinal belt
(Gorisht-Kocul, Cakran-Mollaj-Kreshpan, etc.), as in the north
(under the overthrust of the Patos-Verbas anticline), and in
the south (under the overthrust of the Kurvelesh anticlinal
belt) (Fig. 11). The Cakran-Mollaj-Kreshpan anticline must
continue toward the north under overthrust of the Patos-
Verbas anticline (Figs. 6 and 11). It is possible in this direc-
tion to have some perspective structures, with the size
ranking of the Cakran-Mollaj-Kreshpan anticline, wich be-
longs to the eastern ﬂank of the Shushica synclinal belt
(Fig. 11). A good perspective for the exploration of the new oil
ﬁelds would be a continuation of the structures of the eastern
ﬂank of the Shushica synclinal belt (Gorisht-Kocul, Amonica)
in the southern direction, under the regional overthrust of the
Kurveleshi anticlinal belt (Fig. 11). The data from the drilled
wells (Velca-1, Borsh-1, Sasaj-1, etc.), together with the other
geological and seismic data, support for the southern
continuation of the Amonica anticline (oil ﬁeld) with the
Ramica and Bolena anticline (Fig. 11). These structures should
continue toward the south with some anticline structures,
masked by the Fterra anticline overthrust (Fig. 11). With the
existing data, it is unclear what happens in the southern di-
rection, under the overthrust of the continuation of the other
structures of the Fterra anticline (Finiq-Krane, Qesarat, etc.). It
is possible to develop structures of interest for oil and gas
exploration in the subthrust of this area, located under the
overthrust (Fig. 11). The accumulations of the oil and gas in
the fractured carbonate of the subthrust's anticline structures,
were made before the transgression of the molasses deposits
(Serravallian-Tortonian). At this time, the anticline structures
of the subthrust were masked by the overthrust of the Kur-
veleshi anticlinal belt and by the overthrust of the anticline
structures (Mali Gjere, Kurveleshi anticlines). These struc-
tures were covered by Oligocene ﬂysch, which is a very good
seal. Accumulation in these atructures occurred during the
Upper Miocene-Pliocene (N13t-N2p). These structures depth is
around 4500e5500 m, which falls as the properties of oil to
improve.
7. Conclusions
From all the material submited, we draw the foollowing
conlusions:
The Albanian thrust belt consists of some tectonic zones, which
are westward overthrusts with a large ampliude (50e100 km),
above the Apulian platform and the South Adriatic Basin. This
overthrusting process is helped by the presence of the Upper
Triassic evaporite sheets under the carbonate section (T3-Pg22),
whichconstitutesamajordetachment levelbeneath the Ionianand
Krujazones.Theevaporiteshavealsogeneratedhugediapirsonthe
surface (Delvina, Picar-Kardhiq-Kaparjel-Gusmar, Bashaj).
T. Velaj / Petroleum 1 (2015) 269e288 287The Ionian zone is divided into three anticlinal belts: Berati,
Kurvelesh and Cika. The Kurvelesh anticlinal belt represents the
central part of the Ionian zone, it has a very complicated
geological situation, and it is overthrust westward over Shushica
synclinal belt, which in its eastern board represents folded
anticline structure with the perspective for oil and gas explora-
tion. At the same time, local overthrust of the large anticlines are
developed in this anticlinal belt (Mali Gjere, Kurveleshi, Kre-
menara, etc.), which mask perspective structure (e.g. Delvina,
Ksbunara, etc.).
The exploration of oil ﬁelds in the Kurveleshi anticlinal belt is
related to the carbonate structures developed in the subthrust
complex. In the upthrust of this anticlinal belt a number of oil
ﬁelds have been discovered, which we can divide into two cat-
egories. First, there are the oil ﬁelds discovered in the subthrust
under the overthrust of theMali Gjere anticline (Delvina oil ﬁeld)
and the Karbunara oil ﬁeld (under the overthrust of the Kre-
menara anticline). Second, there are the oil ﬁelds discovered in
the eastern ﬂank of the Shushica synclinal belt, which are “free”
from the regional overthrust of the Kurvelesh aniclinal belt
(these include the Cakran-Mollaj-Kreshpan, Gorisht Kocul and
Amonica).
The further perspectives in the Kurvelesh anticlinal belt
related with the carbonate anticline structures in the subthrust
complex, that are divided as follows: First, there are the anticline
structures developed under the overthrust of the large structure
of the eastern line of the Kurvelesh anticlinal belt. Under the
overthrust of the Kurveleshi anticline two anticline structures
should develop as a direct continuation of the Kremenara anti-
cline (the Salari and the Nivica) and they should be large in size.
Second, there are the anticline structures that developed under
the regional overthrust of the Kurveleshi anticlinal belt,
belonging to folded eastern ﬂank of the Shushica synclinal belt.
The Cakrani-Mollaj-Kreshpan anticline should continue in the
northern direction under the overthrust of the Patos-Verbas
anticline with two anticline structures (Fier and Strum). The
Amonica anticline should continue toward the south, under the
regional overthrust of the Kurveklesh anticlinal belt, with a
whole anticline line comprising the anticline structures of the
Ramica, Bolena, Kuci, Tatzati, Sasaj, Finiqi, Leshnica, Radat,.etc. In
this way, the prospects of the new oil ﬁelds in this anticlinal belt
are in the annticline structures of the subthrust complex. The
exploration of these structures is very difﬁcult due to the very
complicated geological situation and mountainous terrain.
Evaporitic tectonics, which intensiﬁed after the Serravallian-
Tortonian (N12s-N13t), have played an important role in the
development of the overthrust of the large anticline units (Mali
Gjere, Kurvelesh, Kremenara, Patos-Verbas) and in the regional
westward overthrust of the Kurveleshi anticlinal belt. At this
time, the Kurveleshi anticlinal belt changed ﬁts development:
The low northern part (north of Qafa Sevaster) and the high
southern part (south of Qafa Sevaster) triggered the strong ﬂow
of the evaporites from the north toward the south, while they
created large huge Delvina and Picar-Kaedhiqi-Gusmar-Bashaj
diapirs on the surface.
The beginning of oil generation from j source rocks is related
to the Miocene and Pliocene. The ﬁrst type of accumulation re-
lates to the deep-water carbonate of Upper Cretaceous to the
Eocene periods (Cr2-Pg22). The reservoirs consist of the fractured
carbonate with the predominantly vuggy porosity. Condensate
and light oil accumulations (Cakran-Mollaj-Kreshpan and Delv-
ina) formed in post-pliocene time, whereas the heavy oil accu-
mulations (Ballsh-Hakal, Gorisht-Kocul, Amonica) formed in the
Middle Miocene. .The second type of accumulation relates to
molasses deposits of the foreland basin. The oil located instratigraphic and lithologic traps, formed during the Upper
Miocene (Patos-Marinza oil ﬁeld).References
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